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Abstract 
The decision can be defined as the way chosen from several possible to achieve a objective. Un role in the functioning of 
the important decision-making information they have decision-making methods. For these reasons, the content of this 
communication will be reviewed a series of decision-making criteria. Also, it will analyze the benefits of using the decision 
tree method in the decision by providing a numerical example. On this basis, it can be concluded that the procedure may 
prove useful in making decisions for the state acting in markets where competition intensity is differentiated. 
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1. Introduction 
An enterprise can calculate several types of costs, depending on its organizational elections, the usefulness 
and use. Basically, the costs calculated show diversity diversity decisions in an organization.  
Costs are calculated based on the person who uses them for the purposes for which it uses and the subject of 
cost. Cost object is any item (product, customer, department, activity) for which costs are measured.  
A cost is relevant if prepared at the right time to the right decision maker and precision are satisfactory.  
The information is important for managers a cost of at least three reasons:  
- Decides on acquisition cost, production or abandon a product and is influenced by the nature of customer 
relationships:  
- Costs can be a basis for a price quote;  
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- The cost analysis identifies the need to improve product design or manufacturing process.  
  Role in the management process cost calculation can be summarized as follows: allow current and strategic 
decision making, helps determine the analytical results and facilitates the prediction and analysis of deviations.  
From management decisions taken based on information about the activities include: review of the product 
price, product and customer profitability analysis, replacing or removing products, investing in technology. 
Adopting the decision using the decisional tree 
Decisions with the random universe are characterized by the following elements: factors and decisional 
consequences are not known perfectly, there are a multitude of consequences and there is possibility to assign a 
probability to each consequence. 
Probability calculation allowed determining the optimal alternative that maximizes the economic function 
determined by the decision maker. 
In this case, the decision criterion is the mathematical expectancy that applies to the repetitive decisions. 
Function to calculate the mathematical expectancy of winning is calculated using the formula: 
           (1.1) 
 In which: 
   is the mathematical expectancy of gain for the i decision (i version) 
   is the probability of achieving of the j criterion results 
   symbolizes the result for   probability 
 
Within the enterprises, the types of economic problems which have a random future are very numerous. The 
complex situations benefit of achieving good results, for determining the optimal decision using the decisional 
tree method. 
Steps that should be taken to implement the decisional tree method are (Ratiu, 2007): 
a) Defining the decisional problem to be optimized and the main events that probabilistic influence the 
decisional consequences; 
b) Graphical representation of the tree, which is consisted alternatively by the decision and hazard periods; 
c) Determining the decisional consequences for each alternative using the probabilities of occurrence and 
manifestation of the events. Probabilities are determined by statistical, analytical or empirical methods and the 
decisional consequences are type of profit, cost, productivity, production capacity, level of sales, etc. 
d) Choosing the optimum by calculating the mathematical expectancy for each consequence and alternative 
decision. The optimal variant would be one that has higher mathematical expectancy value. 
The decision tree is used for the complex decisions such as those for the investment optimization, 
assimilating in manufacturing of a new product, selling products and others. 
2. Adopting the decision using the decisional tree method – example number 
A company wants to set out the for next semester sequences required its plan of operation, the performance 
of several advertising campaigns that will make time for various channels (radio, television).  
Each new decision will be taken depending on the reaction of its main competitor.  
The company may allocate its budget quarterly television campaign which costs 2,000 euros, or a radio 
campaign that costs 1000 euro.  
The competitor may or may not commit an action on the same channel, which results in a variable income.  
In the next quarter now can again choose between a radio campaign or a television campaign that would lead 
to new results money by competing reaction.  
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Decisions, competitor reactions, the results (costs and gains) each person and probabilities are shown 
directly on the decision tree shown in Figure 1. 
In this tree there are used the following notations:  
- Roads (arcs) symbolized by a square and marked with numbers (0 ... 4 ... 20), corresponding to the 
company decisions; 
- Roads (arcs) symbolized by a circle and marked with letters (A, B ... J), corresponding to the interventions 
chance, respectively the reaction of competition; 
- p = probability; 
- R = net result of the decision for the period; 
- Tv, radio, decision alternative of the enterprise or of the competition. 
 
Fig. 1. Decisional tree 
 
Based on the presented data it can be determined the decision that may be taken. For this we calculated the 
value of each road that lead to the original decision. 
For each stage, there is calculated the expectancy of gain (E) from the end of the graph, by applying the 
formula (1.1): 
 E(C) = 10*0,4+20*0,6 = 16      (1.2) 
 E(D) = 30*0,2+40*0,8 = 38      (1.3) 
 E(E) = 10*0,3+5*0,7 = 6,5      (1.4) 
 E(F) = 10*0,4+20*0,6 = 16      (1.5) 
 E(G) = 10*0,5+20*0,5 = 15      (1.6) 
 E(H) = 30*0,4+10*0,6 = 18      (1.7) 
 E(I) =  10*0,2+20*0,8 = 18      (1.8) 
 E(J) = 20*0,2+10*0,8 = 10      (1.9) 
After the calculations, it results that a number of roads can be removed. If the company leaves from point 1, 
it is clear that we must choose the road D because the mathematical expectancy value is greater than 38> 16. 
So, it is eliminated the C5 and C6. 
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 A similar procedure is applied to others possibilities and the tree is simplified. So, it results a 
simplified tree shown in the following figure: 
 
 
Fig. 2. Decisional tree after eliminating of some branches resulted from calculations 
E(D) = 30*0,2+40*0,8 = 38      (1.3') 
 E(F) = 10*0,4+20*0,6 = 16      (1.4') 
 E(H) = 30*0,4+10*0,6 = 18      (1.6') 
 E(I) =  10*0,2+20*0,6 = 18      (1.7') 
Thus, it can be calculated the expectancy of gain for every road to the end of the first period (in A and B): 
 E(A)=0,4*E(A,D)+0,6*E(A,F)=0,4(20+38)+0,6(10+16)=38,4   (1.10) 
 E(B)=0,5*E(B,H)+0,5*E(B,I)=0,5(40+18)+0,5(20+18)=48   (1.11) 
 The tree can be simplified further and result the situation from the following figure 
 
Fig. 3. Decisional tree after eliminating of some branches resulted from the expectancy of gain calculations 
 
1092   Cezarina Adina Tofan /  Procedia Economics and Finance  32 ( 2015 )  1088 – 1092 
It can be concluded that the tree allows taking the first optimal decision, so the company must enter on the 
market with the low competition, because the expectancy of gain is of 48 to 38.4 for the market with high 
competition. 
The following decisions are subject to competition reaction. Thus, if the competition reacts (Section 3), the 
company will have to fight back through a radio campaign (3H road that has a value greater than 3G). If the 
contestant chooses a campaign Tv (point 4), now you have to fight back through a radio campaign.  It follows 
that now must make the beginning a campaign TV and radio campaign then. 
3. Conclusions 
Decision trees are a technique applicable to both classification and prediction, the result of taking the form 
of a tree that has a hierarchy of logical rules set automatically by exploring a database of examples. Examples 
of the shape of records composed of several attributes.  
The rules are obtained as a result of subdivision of a more detailed overview of examples, based on the 
content attributes.  
Decision trees are proven to be particularly useful for deciding on financial or numbers, where a large 
amount of complex information must be taken into account.  
They provide an effective structure in which alternative decisions and the implications of their choice can be 
assessed, and helps the formation of a fair, balanced risks and rewards arising from certain choices 
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